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DPPH radical scavenging activity assay
The antioxidant activity of all the obtained extracts was estimated using the DPPH radical 164 scavenging assay according to a widely-employed method [28] . Briefly, a solution was prepared to decrease the initial DPPH concentration by 50%, that is, the EC 50 value. Consequently, the lower the EC 50 obtained, the higher the antioxidant activity. Measurements were done, at least, 177 by triplicate.
Trolox equivalent antioxidant capacity (TEAC) assay
180
The TEAC was determined using the method described by Re et 
RESULTS AND DISCUSSION
216
The primary cell wall of dicotyledonous plants is mainly composed by cellulose; the structure of to adjust influencing factors to find the optimal reaction conditions. In this sense, The next step consisted on the functional analysis of the obtained extracts. As mentioned, the 270 antioxidant capacity of lemon balm extracts was measured by using two different in vitro assays
271
(DPPH and TEAC), whereas their total phenols content was also determined (Folin method Table   275 1). The lowest percentage of phenolic content was found in extract obtained by non-enzymatic 276 control and when using binary enzyme mixtures (mix-1, mix-2 and mix-3) suggesting that lignin-
277
carbohydrate bonds are more sensitive to temperature than acidity or enzymatic treatment.
278
Nevertheless, not very significant differences were observed for the extracts obtained using one 279 or two enzymes and the non-enzymatic control, as can be observed from the statistical groups 280 shown in Table 1 . However, a statistically significant increase on total phenols amount was 281 observed when using the ternary enzymes mixture (mix-4) and when using PLE for the 
287
As it has been already mentioned, the enzymatic treatment with mix-4 had a small but significant 
291
The results corresponding to the antioxidant activity of the obtained extracts are also summarized 292 in 
Chemical characterization of lemon balm extracts using LC-DAD-MS/MS
305
A new RP-LC-DAD-MS/MS method was optimized to characterize the obtained lemon balm 306 extracts. In order to improve the phenolic compounds separation and to attain a higher resolution 307 of the complex profile of the different extracts, a quite slow gradient was employed. 0.1%
308
Formic acid was added to the mobile phase to improve resolution and peak shapes. In fact, many 309 caffeic derivatives in plants have isomers and are difficult to separate due to their very similar 310 structures. Figure 3 shows the chromatograms (280 nm) corresponding to the enzymatic and non-311 enzymatic extracts whereas Figure 4 shows the chromatograms corresponding to PLE water and 312 ethanolic extracts. As it can be observed, a relatively good separation of the complex extracts 313 was achieved after a careful optimization of the chromatographic conditions. Besides, As can be observed in Figure 3 , both lemon balm EAE extracts (control and treated) presented a identification, see Table 2 . Table 2 . Table 3 . Calibration curves, concentration ranges employed for the quantification of the antioxidants, limits of detection (LOD) and limits of quantification (LOQ) reached using the optimized LC-DAD method. Table 4 . Quantification of phenolic antioxidants found in the lemon balm extracts. Concentration indicated as µg/mg extract ± sd. NF: not found.
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